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Abstract. Internet document sharing systems such as Flickr store 
billions of user-contributed images. Many collections on the Web 
contain large numbers of multimedia objects such as images. 
While such systems are designed to encourage user contributions 
and sharing, they are not well-organized collections on any given 
subject and are not easy to browse for specific subject matters.  We 
have built a system that systematically organizes a large 
multimedia collection into an evolving faceted classification. This 
paper discusses the evaluation of such a system through a number 
of usage studies in a university setting. 
Keywords: Faceted classification, social classification, social 
computing 
1 Introduction 
Especially for large collections of multimedia documents (such as 
images and videos) the task of organizing them for searching and 
browsing can be significant. One approach to solving the problem is 
to distribute the cost to the users of the community that benefits form 
such an organization of the collection. We have built a system that 
supports the structuring of a large multimedia document collection 
into a multi-faceted classification. Besides automated programs, the 
approach utilizes collaborative human efforts to improve the quality of 
collection. Our fundamental belief is that a large, diverse group of 
people (students, teachers, etc.) can do better than a small team of 
librarians or editors in constructing a multimedia collection at a 
reduced cost. 
We have built a system that improves browsing and searching access 
to a large, growing collection by supporting users to build a faceted 
(multi-perspective) classification schema collaboratively [F. Liuliu, 
2010; K.Maly, 2010]. The system is targeted in particular to 
collections of photographs and images that, in general, have little 
textual metadata.  A facet is an attribute (dimension) of an item in a 
collection that gives one perspective of that item. For example, in a 
collection of wine, “color” could be one facet. Other facets could be 
“origin”, “price”, etc. for the wine collection. This allows different 
users to navigate the collection using the facet of most interest to 
them. What is a good set of facets for a given collection is very much 
dependent on the given collection and the target users.  Some 
commercial sites including Amazon and eBay use facet based 
classifications. The facets can evolve with time because of change in 
target users or change in interest of existing users in how they want to 
navigate the collection. For example, after a given facet schema has 
stabilized there may be a need to add another facet, for example, 
“healthy ingredients” for the wine collection.  Some example 
categories in this facet are resveratrol, flavonoids, and non-flavonoids. 
For collections that grow in both volume and variety, a major 
challenge is to evolve the facet schema, and to reclassify existing 
objects into the modified facet schema. Centrally managed 
classification systems often find it difficult to adapt to evolving 
collections. It is hoped that through users’ collective efforts the 
faceted classification schema will evolve along with the user interests 
and thus help them navigate through the collection quickly and 
intuitively. Our system (a) allows users to build and maintain a faceted 
classification collaboratively, (b) enriches the user-created facet 
schema systematically, and (c) classifies documents into an evolving, 
user-managed facet schema automatically. Readers can explore the 
current system by browsing the African History Image Collection on 
our website (http://facet.cs.odu.edu/), shown in Figure 1.  
 
Figure 1.: Screenshot of the system front page 
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 Figure 2. Screenshot of classification page 
Figure 2 shows the page that allows the user to classify an image by 
dragging the image into any of the categories in the facet/category tree 
in the left panel. At the bottom are lists of current classifications of 
that image to various facets and the user has the ability to vote them 
up or down as to the user’s thinking of its appropriateness. 
In this paper, we focus on the evaluation of the system through usage 
studies. In section 2 we review the architecture and its 
implementation. In section 3 we describe the design for the 
experimental study followed by an analysis of the results in section 4. 
Sections 4 and 5 present discussions of the results and our 
conclusions. 
2 Architecture and Implementation 
The architecture of our system is shown in Figure 3. Users can not 
only tag (assign free-form keywords to) documents but also 
collaboratively build a faceted classification in a wiki fashion. 
Utilizing the metadata created by users’ tagging efforts and harvested 
from other sources, the system helps improve the classification.  
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image’, and ‘classify an image’. Students were placed into groups and 
members of a group rated the performance of the members in other 
groups.  All operations by the students were monitored by the system 
and data collected into a data base. Together with the student surveys 
they formed the basis of our analysis. The design of our study and 
analysis was mostly influenced by work of ((Manski, 2000; Ross and 
Greene, 1977; Frey and Meier, 2004; Bourgeois and Horan, 2007) in 
the area of field studies in the context of members of the study 
interacting with each other.  
4       Experimental Results and Analysis 
We conducted a set of experiments in form of surveys and logging 
student’s actions while they are working with our system in a class 
room environment. The objective of these experiments was to see how 
student’s background influences the use of the system, and also to get 
usability feedback of our system. The survey had two components: 
pre-survey, and after-survey. The pre-survey was done before the 
student’s were exposed to the facet system, and the after-survey was 
done when they had worked with the facet system.  The pre-survey 
contains 35 questions to test the knowledge level of the students 
towards social networking. 121 students finished the questionnaire. In 
order to detect the possible correlation between the questions, factor 
analysis is done by the SPSS (Norusis, M, 1993) package with the 
questionnaire data. The objective of factor analysis is to group the 
questions based on the students responses resulting in smaller number 
of uncorrelated groups. The software created 12 groups, of which  the 
first 8 groups have stronger factor loadings comparing with the latter 
groups.  Each of these 8 groups, respectively, aims to measure 
students’ knowledge level about: social net working, tagging 
activities, online game, blogs, blackboard, virtual reality sites, chat 
room and messaging. We show one of the first groups created in 
Table 1 along with the questions associated with that group  
 
  Table 1.   Factor analysis of pre-experiment questionnaire 
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Within 121 students, 100 of them attended the after-survey. The after-
survey focus on students’ attitudes toward the system: how they feel 
about the system usage, whether they were satisfied about the system 
design. The factor analysis for the after-survey data aims to see what 
aspects of the system usage are likely to be correlated, and what are 
the strongest or weakest aspects of the system operation from the user 
perspective. There are 12 questions in the after-survey. The factor 
analysis indicated that the questionnaire was about students’ attitudes 
towards the system in terms of: 1) general use, such as ease of use, 
dragging, and login issues; and 2) association and tagging operation, 
which are unique defined functions of the facet system.  
  
Table 2.   Factor analysis of after-experiment survey 
 
A comparison, shown in Figure 4, between pre-survey and after-
survey shows whether the students’ knowledge level of the social 
networking may have any influence to their satisfaction level to the 
system. The 100 data set by students who attended both the pre-survey 
and after-survey were chosen for the analysis. There is no significant 
pattern for the plots distribution, which means that although the 
students' pre-knowledge levels vary a lot, their evaluations to the 
system are relatively constant, and that the ease of the system usage is 
not related with the students' knowledge level. 
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 Figure 4.  Pre-experiment survey vs. after-experiment survey 
Students do categorizing, tagging, rating.etc, with the help of some 
other operations such as searching, expanding the categories, etc.  
We also adopted factor analysis to explore which actions are closely 
related. The system recorded every action of each student. The factor 
analysis for actions considers each student as a data set, and each 
action as a variable (34 variables in total), to find out the possible 
correlation between the actions. 
As shown in Table 3, it was found that:  1) the action to collapse 
category, expand category, associate item, add category, and rename 
category were close related, which are all categorizing-related actions; 
2) the action to refine category/facet, clear refinement, view all 
categories of facet, view all facets and view tag cloud were included 
in the second group, which contained the ones about searching or 
viewing images; 3)  the action to rename facet, upload image and click 
to upload image were in a same group, which showed that the students 
who's not satisfied about the existed facet contents are more likely to 
upload new images; 4) the action to view description, edit description 
and delete category were in grouped together, meaning that the ones 
who were not satisfied about the description are likely to delete 
category; 5) the action to rate item, rate association and view help file 
were in the same group by factor analysis, meaning that  students need 
help when rating, which also helped to find out the perspective of our 
facet system for future improvement.  
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Table 3.   Grouping actions for factor analysis  
A linear regression model is used to find out how relevant the other 
actions are correlated with the actions associating items with faceted 
categories. Using the forward method, the entering order reflects the 
relative relevance of the correspondent independent variables. It was 
found that the order of the relevant independent variables entering the 
model  is: collapse category, delete category, view all categories of 
facet, search terms, delete facet, view home page, view tag cloud, rate 
item, which shows that associating an item needs frequent browsing-
related actions, and that associating an item may help students to find 
out the in-appropriate categorization and bring some modifications 
(“delete category”, “delete facet”, etc).  
The longitude “African American History” experiment lasted from 
09/24/09 to 12/15/09, 83 days in total. Data analysis by time indicated 
that: 1) Both “Search terms” and “open classification page” have two 
peaks, one for tagging and associating tasks, the other one for rating 
association; 2) With the facet enrichment, the classification became 
useful for the students; and  3) The action of rating association is 
concentrated to the later time period. 
5       Discussion 
All the experiments are objective-orientated. Students aim to finish the 
tasks of tagging, classifying and/or rating. It is observed that within 
three experiments following operational functions are used a lot:  
“expand category”, “collapse category”, “search terms” and “open 
classification page”. These functions are specially owned by the 
system. The experiments show that these functions are very helpful 
for the students to finish their task. On the other hand, functions such 
as “add category”, “remove category” and “rename facet/category” 
are used little. 
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Table 4.   Model- “associating item” as Dependent Variable 
The experiements show that modification-related functions are less 
likely to be used. Students are more likely to look through the existed 
tagging and classification records and do their own tagging and 
classification. The psychological issue behind is that for a social net-
working system, people prefer to refer to the existed records and 
establish their own new ones, but not to modify the existed old 
records. 
In the factor analysis, all three experiments show the clustering for the 
actions which aim for different purposes: categorizing actions, 
searching and browsing and restarting. For the 1st experiment, which 
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each other through the information sharing process in a facet system, 
what information are most useful, and the identification of the most 
important users or information providers.   
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